Aim: Studies have shown that the causes and methods of suicides differ among young and old individuals; consequently, it is important to identify the subgroups that are at high risk for suicide to aid in suicide prevention. The present study compared the causes and methods of suicides between 2002 and 2013 among older adults aged 65-69 years, 70-74 years and ≥75 years by completed crude suicide rate and sex.
Introduction
Old age is a period that is defined by changes that occur late in human life. The World Health Organization defines old age as the period in which disabilities and dependence on others increase, and sets the lower limit for the elderly at 65 years. 1 Modern developments in therapeutic and preventive medicine have resulted in improved nutrition, health conditions and lifespan. In addition, an increase in life expectancy and a decrease in birth rates have led to an increase in the older adult population, as well as the proportion of older adults in the total population. It is estimated that the proportion of older adults in the population will continue to rise. 1 The global average life expectancy was 48 years in 1955 and 69 years in 2012; it is estimated to reach 76 years in 2050. 2 In 2012, older adults comprised 8% of the world's population. This rate is expected to reach 15% in 2050. 2, 3 An increase in average human lifespan is also expected in Turkey, where the average life expectancy was 48.1 years in 1950 and 76 years in 2014; it is expected to reach 80 years in 2050. 4 In 1955, the proportion of older adults in the total Turkish population was 3.4%; this proportion increased to 7.5% in 2012. By 2050, the older adult population in Turkey is expected to represent 20% of the total population. 5 Older adults face many problems, such as retirement, changes in social roles, intergenerational conflict, chronic illness, loss of skills and influence, loss of relatives and friends, economic losses, dependence on other people, loneliness, and hopelessness.
The relationship between these problems and suicide in older adults is still a matter of concern. 6, 7 Suicide is a conscious, violent, self-mutilating behavior, in addition it is still a significant public health concern and a leading cause of death among older adults. Suicide can be a reaction to stressful life conditions, as well as a result of serious psychological disorders. [6] [7] [8] [9] Studies have shown that suicide rates increase with age, and the greatest increase is in older adults. In many societies, the highest rate of completed suicides is among individuals aged ≥70 years. Suicide rates reportedly increase in individuals aged >65 years, and reach the highest rate at 85-90 years. 10, 11 It has also been reported that the causes and methods of suicide differ between younger and older populations. 12, 13 Therefore, identifying subgroups that are at high risk for suicide is important to support prevention. The present study compared the causes and methods of suicides among older adults aged 65-69 years, 70-74 years and ≥75 years, by completed crude suicide rates and sex between 2002 and 2013.
Methods
The study was approved by the local ethical committee. We obtained data detailing sex, and causes and methods of completed suicides among older adults (aged 65-69 years, 70-74 years and ≥75 years) from 2002 until 2013 from data published by the Turkish Statistical Institute (TSI). Analyses were carried out with the χ 2 -test, log linear models for contingency tables and linear regression using SPSS version 21.0 (IBM SPSS Statistics for Windows, version 21.0; IBM Corporation, Armonk, NY, USA). TSI data for 2002-2013 classified suicide causes in older adults (aged 65-69 years, 70-74 years and ≥75 years) as illness, marital conflict, financial difficulties (we have included commercial failure with financial difficulties), romantic relationships, education failure and other (we have classified "unknown" as "other" in our analysis).
The "Suicide Statistics Form," provided by TSI, is dispatched to Police and Gendarme Institutions in provinces and districts. This form is filled out by the police officers or gendarme for every single suicide event taking place in inhabited places, and then sent to TSI headquarters monthly in the first week of the following month. Any data belonging to suicide collected from these forms is published, having been first evaluated by the TSI. As each suicide event is reported to an official institution, there is no missing suicide data.
In Turkey, although it differs case-by-case, mostly police officers and public prosecutors decide if it is suicide or not. In addition, method of suicide is also determined by police officers and public prosecutors. The cause of suicide is mostly clarified after gathering enough information from family members and friends. The cause of suicide was determined to be the most plausible single cause.
TSI data classified completed suicide methods for the three age groups as self-hanging, use of a chemical, jumping from a high place (we have classified suicides by jumping from a high place and jumping into water as a single group), using a firearm and other (we have included self-burning, using a sharp material, using natural gas/bottled gas, jumping in front of a train/vehicle and other suicide methods as "other"). Table 1 shows the 2002-2013 TSI data for crude suicide rates in the elderly by age group (65-69 years, 70-74 years and ≥75 years).
Results
There were 978 completed suicides from 2002 to 2013 in the group aged 65-69 years; 75.4% (737) of those were men and 24.6% (241) were women. There were 855 completed suicides in the group aged 70-74 years; 73.7% (630) were men and 26.3% (225) were women. In the group aged ≥75 years, there were 1617 completed suicides; 72.9% (1178) were men and 27.1% (439) were women.
The results of linear regression analyses showed that, in men, suicides in the 65-69 years age group have a significant positive relationship with respect to years (unstandardized regression coefficients In women, no significant relationship was observed in the ≥75 years age group (b = 4.29, P = 0.02; r = 0.63, F 1, 10 = 6.69).
The results of the log linear model showed that there were no significant sex-based differences in completed suicides by year in the group aged 65-69 years (P = 0.06); however, there was a significant difference in completed suicides in the group aged 70-74 years (z = 13.25, parameter estimate [PE] = 1.03, P < 0.001, 95% confidence interval [CI] 0.88-1.18). These sexbased differences were observed in all years, with the greatest difference found in 2008 (z = 5.51, P < 0.001, PE = 1.54, 95% CI −0.00-0.99). There were no significant sex-based differences in completed suicides among those in the group aged ≥75 years (P = 0.12).
In the group aged 65-69 years, the most common cause of suicide in both sexes was illness. However, there was a significant difference in the cause of suicide between men and women (χ 2 = 15.33, P = 0.003), where financial difficulty was the more common cause for men (z = −3.13, PE = −0.40, P = 0.002, 95% CI −0.65, −0.15) and marital conflict was the more common cause for women (z = −6.64, PE = −0.85, P < 0.001, 95% CI −1.10, −0.60; Table 2 ). The most common cause of suicide in the group aged 70-74 years for both sexes was illness. However, we observed a significant difference in the cause of suicide between men and women (χ 2 = 15.33, P = 0.003); financial difficulty was more common for men (z = −5.72, PE = −3.66, P = 0.001, 95% CI −4.92, −2.41) and illness was more common for women (z = −6.86, PE = −2.14, P < 0.001, 95% CI −2.75, −1.53; Table 2 ). There were no significant differences in the cause of suicide between men and women in the group aged ≥75 years (χ 2 = 1.29, P = 0.07; Table 2 ).
The most common method of suicide for both sexes in the group aged 65-69 years was self-hanging. However, there was a significant difference between men and women (χ 2 = 72.35, P < 0.001); firearm use was more common in men (z = 3.06, PE = 1.77, P = 0.002, 95% CI 0.63-2.90) and jumping from a high place was more common in women (z = 2.75, PE = 1.61, P < 0.001, 95% CI 0.46, 2.76; Table 3 ).
In the group aged 70-74 years, the most common suicide method for both sexes was also self-hanging. However, a significant difference between men and women was observed (χ 2 = 59.85, P < 0.001); firearm use was more common among men (z = 2.67, PE = 1.83, P = 0.007, 95% CI 0.49-3.16) and Completed suicide in elderly © 2018 Japan Geriatrics Society | jumping from a high place was more common among women (z = 2.04, PE = 1.44, P = 0.041, 95% CI 0.06-2.81; Table 3 ).
In the group aged ≥75 years, the most common suicide method in both sexes was again self-hanging. However, we observed a significant difference between men and women (χ 2 = 95.40, P < 0.001); firearm use was more common among men (z = 3.83, PE = 1.64, P < 0.001, 95% CI 0.80-2.48), whereas jumping from a high place was more common in women (z = 3.31, PE = 1.44, P = 0.001, 95% CI 0.49-2.30; Table 3 ).
Discussion
According to the World Health Organization, suicide rates have increased by 60% worldwide in the past 45 years. 14 Suicide was among the leading 10 causes of death in 2013. The crude suicide rate, defined as the number of suicides per 100 000 people, was below 6 per 100 000 people in countries such as Turkey, Greece, Mexico and Italy; was greater than 20 per 100 000 people in Korea, Russia, Hungary and Japan; and was 13 per 100 000 people in North America. 3, 15 In Turkey, the average crude suicide rate in 2014 was 3.97 per 100 000 people. 4 Suicide rates are highest among older adults. In the present study, we found that the crude suicide rate between 2007 and 2013 reached its highest level in those aged ≥75 years, with the highest rates in 2013 compared with 2007 (in 2007, the rates were 4.65 per 100 000 in those aged 65-69 years, 4.36 in those aged 70-74 years and 6.68 in those aged ≥75 years; in 2013, these rates were 5.23, 5.37 and 7.91, respectively). Other studies have shown that the suicide rate has increased with the age, reaching its highest rate in those aged 85-90 years. 10, 11, 16 The sudden increase in the suicide rate in 2008 might be an effect of the 2008 global financial crisis. Turkey was reported to be hit harder by the global financial crisis of 2008 than by any of the previous economic crises. 17 In a study investigating the social impacts of the 2008 global financial crisis in Turkey, it is stated that the 2008 global financial crisis was also a social crisis at three levels: the individual, household and neighborhood. 18 In all age groups, suicide rates are higher among men than women; the suicide rate is three-to fourfold higher in men than in women in the USA and European countries, and twofold higher in some Asian countries. Being a man is among the highest risk factors for suicide in older adults. 19, 20 The present results are consistent with the literature showing that suicide was threefold more frequent in men than in women in all three older age groups. More than 90% of completed suicides or suicide attempts are caused by serious depression and mental disorders, such as bipolar disorder. 21 In addition, factors, such as low income, alcohol and substance abuse, unemployment, and loneliness, are among the risk factors for suicide. 22 In the present study, the most common suicide cause in both sexes and in all age groups was mental illness. It is reported that older patients consult physicians in the weeks before they commit suicide, and that focusing on physical illnesses leads to missing the assessment of suicidal ideation. 23 It might not always be easy to recognize psychiatric disorders, as mental disorders in old age, especially depression, can mimic physical symptoms. However, the fact that the vast majority of suicides are linked to psychiatric disorders suggests that suicidal ideation must be questioned, especially in the evaluation of older patients not only in those with psychiatric complaints, but also in those with physical symptoms. Others: self-burning, sharp material use, natural gas/bottle gas use, jumping in front of a train/vehicle and other suicide methods were combined in this group.
Furthermore, the evaluation of suicide causes in those aged 65-69 years found that financial difficulty was more common for men and marital conflict more common for women. In those aged 70-74 years, financial difficulty was more common for men and illness was more common for women. The fact that financial difficulties in these age groups are the main cause of suicide attempts for men might be related to gender roles in Turkey. A study investigating social gender roles in Turkey showed that more than half of male university students approved the role of women as "to provide moral support to their husband and children." 24 The present finding that financial difficulty caused more suicides among men than women in the groups aged 65-69 and 70-74 years might be linked to the loss of economic and social status after retirement, which might cause stress and in turn exacerbate existing illnesses. In women aged 65-69 years, marital conflict and a higher rate of illness might be linked to the loss of family, husband and relatives; unhappiness and hopelessness due to being a widow and living alone; weak family ties; and the loss of economic and social status. These factors might also be linked to an increase in physical and mental illnesses. Other studies have suggested that mental disorders, such as depression, psychosis and substance abuse, are also principal factors among the causes of suicide in older adults. 9, 25 A multicenter study showed that 71% of suicides resulted from psychiatric disorders, and that more than half of those cases suffered from clinical depression. 9 In older adults, psychiatric disorders show different clinical presentations than in the general adult population. In addition, diagnosis is often difficult in older adults due to diagnostic criteria, which are determined by presentation in younger adults, and the clinical presentation of some disorders (e.g. dementia and depression) are seen as a "normal" part of old age. Older adults are often not considered to be individuals who experience depression and have feelings of guilt; instead they are often seen as introverted patients with some sleep and appetite changes, who do not want to talk about their feelings and thoughts. A feeling of persistent hopelessness, which is among the signs of depression, is an important risk factor for suicide.
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There are also differences between countries in the common suicide methods used. 12 In Turkey, the most commonly used suicide methods between 1990 and 2010 were self-hanging and firearms. 13 It is reported that men tend to use more violent methods than women, such as self-hanging, jumping from a high place, deep cuts and gas inhalation. We found that self-hanging was the most commonly used method in all three age groups (65-69 years, 70-74 years and ≥75 years). However, we also found significant sex-based differences in all age groups. Using a firearm was more common in men, whereas jumping from a high place was more common in women. In the USA, firearms were involved in >70% of older adult suicides. In a study carried out in an Asian city, death from firearms was reported to be uncommon because of the very stringent law on the possession of such weapons. 27, 28 Unfortunately, possession of firearms is easy in Turkey, and the present results could be related to this situation. 23 In conclusion, suicide is an important public health problem, and is as important in older adults as it is in younger age groups. Suicide rates increase with age, and in all age groups suicide rates are higher among men than women. There are also differences between the sexes for the method used. The present findings suggest that the most common suicide cause in both sexes and in all age groups was mental illness in Turkey. To prevent the suicide behavior in elderly; it is important to prevent mental disorders or at least it is crucial to diagnose the mental disorders such as mood disorders and substance abuse and to treat them quickly.
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